Background: Arterial blood gas (ABG) analysis is useful in evaluation of the clinical condition of critically ill patients; however, arterial puncture or insertion of an arterial catheter may cause many complications. The aim of this study was to determine whether venous blood gas (VBG) values can be used as an alternative to arterial blood gas measurements in patients under mechanical ventilation.
INTRODUCTION
Blood gas analysis is frequently requested as part of the point-of-care testing for emergency or critical care patients presenting with metabolic or respiratory abnormalities.
Arterial blood gas analysis has an important role in determining acid-base balance and blood-gas status in mechanically ventilated patients. Despite its high efficacy in evaluating patient's response to treatment regimens, ABG test has some complications. The most common complications associated with arterial puncture are pain,
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Tanaffos 2012; 11 (4) : [30] [31] [32] [33] [34] [35] arterial injury, infection, thrombosis with distal digit ischemia, hemorrhage, and aneurysm formation (1) . An alternative to arterial blood gas sampling is VBG sampling obtaining venous blood is easier and the procedure is less complicated. Additionally, venous blood sample can be obtained when drawing blood for other laboratory.
Recently, studies have shown that values of acid-base status measured in peripheral venous blood correlate well with those measured in arterial blood, at least for values of pH, bicarbonate and carbon dioxide tension (P CO2 ) (2) (3) (4) . In a study performed by Kelly et al, venous pH estimation showed a high degree of correlation (r=0.92) with the arterial value (4). Another study compared pH and PCO2 levels obtained from arterial and venous blood samples and demonstrated a significant correlation (5).Gennis et al.
reported a high correlation for pH, PCO2, and HCO3, but the accuracy of predicting arterial values was limited, and they concluded that venous blood sampling can not be used for routine assessment of acid-base status (6) . In patients with diabetic ketoacidosis, pH and PCO2 levels obtained from VBG have good correlation with ABG values (7). In Elborn et al. study conducted on COPD patients, no significant difference was observed between the arterial and venous CO2 tensions, and the two were closely correlated (8) .
In a study by Rees et al. on 40 patients with chronic lung disease, they supported the use of peripheral venous blood for the estimation of PaO2 in a vast majority of patients (9) . They also showed that peripheral venous carbon dioxide tension and pH correlate very well with arterial values (9) . In another study, Malinoski et al. concluded that in mechanically ventilated traumatic patients, VBG and arterial PCO2, pH, and base excess values had good correlation (10) .
The purpose of this study was to investigate the correlation between simultaneous ABG, and VBG values, to determine whether venous blood gases could correlate and replace arterial blood gases in the mechanically ventilated patients. 
MATERIALS AND METHODS
This
RESULTS
A total of 102 simultaneous venous and arterial blood samples were obtained from mechanically ventilated patients (70 males, 32 females, mean age 58.4±21.5 years).
Clinical diagnoses included trauma, sepsis, cerebrovascular accident, pulmonary disease, heart failure, malignancy, and renal failure. Table 2 presents the mean± SD of difference in venousarterial gradient, and 95% confidence interval between arterial and venous blood gas values.
In Table 3 and Figures 1-4 In Table 4 There is a growing body of evidence that for most patients venous pH is a clinically acceptable surrogate for arterial pH, (4, 7, 11, (17) (18) (19) and there is also some evidence supporting that agreement between venous and arterial bicarbonate concentrations is sufficient for clinical purposes (11, 19, 20) . In a study carried out by Kelly (14) .
Correlation in PO2 was also significant, but to a lesser extent (14) .
Some studies have evaluated the substitution of VBG values for ABG in COPD patients (13, 22 (23) . In another study Malinoski et al. showed that in mechanically ventilated trauma patients, central venous and arterial PCO2, pH, and base excess values were well correlated (10) . In their study, in spite of high correlation between arterial and venous blood for pH, PCO2, and base excess, the 95% limits of agreement were too wide to allow substitution (10).
In conclusion, venous blood gas analysis does not have excellent correlation with ABG analysis (r<0.9). The results
show that VBG analysis cannot be a substitute for ABG for evaluation of ventilatory function and acid-base imbalance in mechanically ventilated patients.
